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$\mathcal{P}$ . $X=(X_{1}, X_{2}, \ldots)$ $\mathrm{Y}=(\mathrm{Y}_{1}, \mathrm{Y}_{2}, \ldots)$ , $t$
. $P_{\lambda}(X;t),$ $Q_{\lambda}(X;t)$ $\lambda$ Hall-Littlewood $P$- Q-




(1.1) $\mathrm{P}_{\mathrm{H}\mathrm{L},t}(\lambda)=(.\cdot,\prod_{j=1}^{\infty}\frac{1-X_{\dot{\iota}}\mathrm{Y}_{j}}{1-tX_{1}\mathrm{Y}_{j}}.)Q_{\lambda}(X;t)P_{\lambda}(\mathrm{Y};t)$ , $\lambda\in \mathcal{P}$
. Hall-Littlewood . , $t=0$ , $Q_{\lambda}(X;0)=$
$\ovalbox{\tt\small REJECT}(X$; 0$)$ $=s_{\lambda}(X)$ , (1.1)
(1.2) $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r}}(\lambda)=.\prod_{1i=1}^{\infty}(1-X_{}\mathrm{Y}_{j})s_{\lambda}(X)s_{\lambda}(\mathrm{Y})$, $\lambda\in \mathcal{P}$
. , $s_{\lambda}$ Schur . Schur , [O2]
. (1.1) $t=-1$ , $r\geq 1$ $\lambda$ $r$ $m_{r}(\lambda)$
1 $Q_{\lambda}(X;-1)=Q_{\lambda}(X),$ $P_{\lambda}(X;-1)=2^{-\ell(\lambda)}Q_{\lambda}(X)$ ,
$Q_{\lambda}(X;-1)=P_{\lambda}(\mathrm{Y};-1)=0$ ,
$(1.3)$ $\mathrm{P}\mathrm{s}\mathrm{s}$ $(\lambda)$ $=$ $(. \cdot,\prod_{j=1}^{\infty}$ $\frac{1-X.\mathrm{Y}_{j}}{1+X_{i}\mathrm{Y}_{j}}.)$ $2-l(\lambda)Q_{\lambda}(X)Q_{\lambda}$ $(\mathrm{Y})$ , $\lambda$ $\in$ $D$
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. , $Q_{\lambda}$ Schur $Q$- ([Mac, III-8]) , $\ell(\lambda)$ $\lambda$
; $\ell(\lambda)=\#\{j\geq 1;\lambda_{j}\neq 0\}$ . $D$ strict ; $D=\{\lambda=(\lambda_{1}, \lambda_{2}\ldots, \lambda_{l})\in$
$\mathcal{P};l\geq 0,$ $\lambda_{1}>\lambda_{2}>\cdot\cdot \mathrm{J}>\lambda\iota>0\}$ . shified Schur , [TW2]
.
1.2 Plancherel
$6_{N}$ Plancherel , $N$ $\mathcal{P}_{N}$ ,
(1.4) $\mathrm{P}_{\mathrm{P}1\mathrm{a}\mathrm{n},N}(\lambda)=\frac{(f^{\lambda})^{2}}{N!}$ , $\lambda\vdash N$
. , $f^{\lambda}$ $\lambda$ $6_{N}$ . ,
$f^{\lambda}$ $\lambda$ Young .
$\sum_{\lambda\vdash N}(f^{\lambda})^{2}=N!$
, $\mathrm{P}_{\mathrm{P}1\mathrm{a}\mathrm{n},N}$ . [BOO, J2, Ol] , $\mathrm{P}_{\mathrm{P}1\mathrm{a}\mathrm{n},N}$
$\lambda_{j}$ $Narrow\infty$ . Airy ensemble
.
1.3 Airy ensemble
Airy ensemble ( [BOO] ). $\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}$ Airy
$\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(x,y)=\int_{0}^{\infty}\mathrm{A}\mathrm{i}(x+z)\mathrm{A}\mathrm{i}(y+z)dz$
. , Ai(x) A $\mathrm{y}$
Ai(x) $= \frac{1}{2\pi\sqrt{-1}}\int_{\infty\epsilon^{-\pi \mathrm{v}-/\mathrm{s}}}^{\infty \mathrm{e}^{\mathrm{v}^{r_{-\urcorner/8}}}}.\neg\exp(\frac{z^{3}}{3}-xz)dz$ .
$\mathrm{R}$ $X=\{x_{1}, \ldots, x_{k}\}$ , $\rho_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(X)=\mathrm{P}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(\{\mathrm{Y}\subset$
$\mathrm{R};\#\mathrm{Y}<\infty,$ $\mathrm{Y}\supset X\})$ $\rho_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(X)=\det(\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(X:, X_{j}))_{1\leq:\dot{s}\leq k}$
$\mathbb{R}$
(configuration) . , $\mathrm{P}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}$ $\zeta^{\mathrm{A}\mathrm{i}}=(\zeta_{1}^{\mathrm{A}\mathrm{i}}>$
$\zeta_{2}^{\mathrm{A}\mathrm{i}}>\ldots)\in \mathrm{R}^{\infty}$ Airy ensemble . Airy ensemble Gaussian Unitary Ensembk
(GUE) ([TW1]).
1.4 Plancherel
, [BOO, J2, 01] .
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Ll ([BOO, $\mathrm{J}2$ , Ol]). PPI ,$N$
$\frac{\lambda_{j}-2\sqrt{N}}{N^{1/6}}$ , $j=1,2,$ $\ldots$
$Narrow\infty$ , Airy ensemble .
, $\lambda_{1}$
$\lim_{Narrow\infty}\mathrm{P}_{\mathrm{P}1\mathrm{a}\mathrm{n},N}(\{\lambda\in \mathcal{P}_{N;}\frac{\lambda_{1}-2\sqrt{N}}{N^{1/6}}<s\})=\mathrm{P}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(\zeta_{1}^{\mathrm{A}\mathrm{i}}<s)=\det(I-\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}})_{[s,\infty)}$
. , $F_{2}(s):=\det$ ($I$ -KA y)[,,-) ^ $\mathrm{y}$ KA $[s, \infty)$
Fredholm , Racy-Widom ([TW1, J2]).
$\xi>0$ ,
(1.5) $\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}(\lambda)=e^{-\xi},\sum_{\mathrm{n}}^{\infty}.\frac{\xi^{N}}{N!}\mathrm{P}_{\mathrm{P}1\mathrm{a}\mathrm{n},N}(\lambda)=e^{-\xi}\xi^{|\lambda|}-(\frac{f^{\lambda}}{|\lambda|!})^{2}$, $\lambda\in \mathcal{P}$
. poissonized Plancherel . , $|\lambda|=\lambda_{1}+\lambda_{2}+\cdots$ .
L2 ([BOO, J2]). $\mathrm{P}_{\mathrm{P}\mathrm{P}}^{\xi}$
$\frac{\lambda_{j}-2\sqrt}{\xi^{1/6}}$ , $j=1,2,$ $.$ .
$\xiarrow\infty$ , Airy ensemble .




poissonized Plancherel Sch . ,
Schur $p_{k}(X)=X_{1}^{k}+X_{2}^{k}+\cdot\cdot \mathrm{r}$ ,
$s_{\lambda}= \sum\chi_{\rho}^{\lambda}\prod\frac{p_{r}^{m_{r}(\rho)}}{r^{m_{r}(\rho)}m_{r}(\rho)!}$
$\rho\vdash|\lambda|$ $r\geq 1$
([Mac, I-7]), $p_{k}=\delta_{k,1}\sqrt\xi$ ($p_{k}$ ) , $s_{\lambda}=$
$\xi^{|\lambda|/2}f^{\lambda}/|\lambda|!$ . , $\chi^{\lambda}$ $\lambda$ S , $\chi_{\rho}^{\lambda}$
$\rho$ . $p_{k}(X)=p_{k}(\mathrm{Y})=\delta_{k,1}fl$ Schur $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r}}$







(0) $\theta$ . $p_{k}(X)=p_{k}(\mathrm{Y})=p_{k}^{\theta}$ . , $p_{k}^{\theta}$ ,
line +\sim p\mbox{\boldmath $\tau$}/\mbox{\boldmath $\theta$} $=d_{k}\geq 0$ . , $p^{\theta}=(p_{1}^{\theta},p_{2}^{\theta}, \ldots)$
(1) $\theta$ , $\epsilon=\epsilon(\theta)>0$ , $f^{\theta}(z):= \sum_{k=1}^{\infty}\frac{p_{k}^{\theta}}{k}z^{k}$ $|z|<1+\epsilon$
.
(2) $f(z)= \sum_{k=1\tilde{k}}^{\infty d_{\mathrm{A}_{Z^{k}}}}$ . , $f(1)= \sum_{\mathrm{k}=1k}^{\infty d}\Delta$ . , $f(z)$
$z=1$ . 1
, .
2.1. $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r}\mathrm{p}^{\theta}}$ (0), (1), (2) Schur . $c_{1}=$
$2f’(1),$ $c_{2}=f’’’(1)+3f’’(1)+f’(1)$ , $\thetaarrow+\infty$ ,
$\frac{\lambda_{j}-c_{1}\theta}{(c_{2}\theta)^{1/3}}$ , $j=1,2,$ . .
$\mathrm{A}\dot{\mathrm{n}}\mathrm{y}$ ensemble .
, $\sum_{k=1}^{\infty}d_{k}$ $\sum_{k=1}^{\infty}k^{2}d_{k}$ ,
$c_{1}=2 \sum_{k=1}^{\infty}d_{k}$ , $c_{2}= \sum_{k=1}^{\infty}k^{2}d_{k}$
. , $c_{2}$ ,
$c_{2}=f’’’(1)+3f’’(1)+f’(1)= \sum_{k=1}^{\infty}\{(k-1)(k-2)+3(k-1)+1\}d_{k}=\sum_{k=1}^{\infty}k^{2}d_{k}$
.
2H “ ” Schur , $\lambda_{j}$
Gaussian Unitary Ensemble
. , $c_{1},$ $c_{2}$ ,
.
, $\lambda_{j}’$ (Young $\lambda$ $j$ ) .





(2’) $\tilde{f}(z)=\sum_{k=1}^{\infty}\frac{(-1)^{k-1}d_{k}}{k}z^{k}$ , $\sum_{k=1k}^{\infty\underline{d}_{\mathrm{A}}}$ . ( , $\tilde{f}(z)$
$z=1$ .
2.2. $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},\mathrm{p}^{\theta}}$ (0), (1’), (2’) Schur . $\tilde{c}_{1}=$
$2 \tilde{f}’(1)(=2\sum_{k=1}^{\infty}(-1)^{k-1}d_{k}),\tilde{c}_{2}=\tilde{f}’’’(1)+3\tilde{f}’’(1)+\tilde{f}’(1)(=\sum_{k=1}^{\infty}(-1)^{k-1}k^{2}d_{k})$ .
, $\thetaarrow+\infty$ ,





, Schur . $\lambda=(\lambda_{1}, \lambda_{2}, \ldots),$ $\lambda_{1}\geq\lambda_{2}\geq$




3.1 $([\mathrm{O}2])$ . $A=\{a_{1}, a_{2}, \ldots, a_{N}\}\subset \mathbb{Z}$ ,




$\mathbb{Z}\cross \mathbb{Z}$ . , $\frac{z}{z-w}=\sum_{k=0}^{\infty}z^{-k}w^{k}\text{ }$ , $[z^{r}w^{-s}]$ $z^{r}w^{-*}$
.
A $\text{ }$ . A Schur $\{s_{\lambda};\lambda\in \mathcal{P}\}$
, $\omega(s_{\lambda})=s_{\lambda’}$ involution $\omega$ ([Mac]). $\omega$ [ ,
$\omega(p_{k})=(-1)^{k-1}p_{k}$ . , 3.1 .
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3.2. $A=\{a_{1}, a_{2}, \ldots, a_{N}\}\subset \mathbb{Z}$ ,




Airy ensemble , 2.1 .
3.3. $\mathcal{K}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},p^{\theta}}$ $\mathcal{K}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r}}$ (0) . ,
$x,y$ ,
$\lim_{\thetaarrow+\infty}(c_{2}\theta)^{1/\mathrm{s}}\mathcal{K}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},p^{\theta}}(c_{1}\theta+(c_{2}\theta)^{1/s}x, c_{1}\theta+(c_{2}\theta)^{1/3}y)=\mathcal{K}_{\mathrm{A}\mathrm{i}\mathrm{r}\mathrm{y}}(x,y)$ . $\text{ }$




, $f^{\theta}(z)$ (1) $|z|<1+\epsilon$ , $\{z;|z|=1+\frac{}{2}‘\}$







$\cross(\frac{1}{2\pi\sqrt{-1}}\int_{\mathrm{I}}\exp(\theta(f(w)-f(w^{-1})))\frac{\mathrm{d}w}{w^{\epsilon+k+1}})$ as $\thetaarrow+\infty$ .
.
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3.4 (saddle point method) ([E] ) .
.
$S(z)=f(z)-f(z^{-1})-c_{1}\log z$ , $z=1$ ,
$S(z)= \frac{c_{2}}{3}(z-1)^{3}+O((z-1)^{4})$
. , $z=1$ $S(z)$ 2 .
$I_{\theta}(x) \sim\frac{1}{2\pi\sqrt{-1}}\int_{\mathrm{T}}\exp(\theta(\frac{c_{2}}{3}(z-1)^{3}+O((z-1)^{4})))\frac{\mathrm{d}z}{z^{(e_{2}\theta)^{1/S}x+1}}$
, $\mathrm{e}\mathrm{w}$ $z=1$ ,








15 , poisso $\mathrm{e}\mathrm{d}$ Plan erel Schur $p_{k}(X)=$




. (0), (1,1, (2), (1’), (2’) . , $c_{1}=\tilde{c}_{1}=2$
$c_{2}=\tilde{c}_{2}=1$ . , 2.1 L2 . 22
$\lambda_{j}’$ . , $f^{\lambda}=f^{\lambda’}$ , 22 , $\lambda_{j}$
$\lambda_{j}’$ .
4.2 ct-specialization
$\alpha$ $0<\alpha<1$ . $X=\mathrm{Y}=$ $(\hat{\alpha,\ldots,\alpha}, 0n, 0, \ldots)$ .
$\alpha$-specialization . Sch .
$\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},\alpha,n}(\lambda)=(1-\alpha^{2})^{n^{2}}\alpha^{2|\lambda|}(\frac{\prod_{1\leq i<j\leq n}(\lambda_{\dot{\iota}}-i-\lambda_{j}+j)}{\prod_{k=1}^{n-1}k!})^{2}$
, $p_{k}(X)=p_{k}(\mathrm{Y})=n\alpha^{k}$ , 2.1 22 ,
$p_{k}^{\theta}=\theta\alpha^{k}$ , $\theta=n$
. ,
$f^{\theta}(z)=-\theta\log(1-\alpha z)$ , $f(z)=-\log(1-\alpha z)$ ,
$\tilde{f}^{\theta}(z)=\theta\log(1+\alpha z)$ , $\tilde{f}(z)=\log(1+\alpha z)$
. $|z|<\alpha^{-1}$ , (0), (1), (2), (1’), (2’)
. , 2.1 22 . $c_{1},$ $c_{2}$ , $\tilde{c}_{1},\tilde{c}_{2}$
$c_{1}= \frac{2\alpha}{1-\alpha},$ $c_{2}= \frac{\alpha(1+\alpha)}{(1-\alpha)^{3}}$ , $\tilde{c}_{1}=\frac{2\alpha}{1+\alpha},\tilde{c}_{2}=\frac{\alpha(1-\alpha)}{(1+\alpha)^{3}}$
. $\lambda_{1}$ , [J1] .
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4.3 principal specialization
$0<q<1$ . $X=\mathrm{Y}=(q, q^{2}, q^{3}, \ldots)$ . principal specialization
. Schur
(4.1) $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},q}(\lambda)=\prod_{n=1}^{\infty}(1-q^{n})^{n-1}(\frac{q^{|\lambda|+n(\lambda)}}{o\prod_{e\in\lambda}(1-q^{h(x)})})^{2}$ ,
. , $n( \lambda)=\sum_{:>1}(i-1)\lambda_{1}.$ , $h(x)=\lambda:+\lambda_{j}’-i-.j+1(x=(i,j)\in\lambda)$
hook-length . $\mathrm{f}\overline{\mathrm{f}\mathrm{i}}^{1}\mathrm{I}$ $q\uparrow 1$ $\lambda_{j},$ $\lambda_{j}’$ .
$p_{k}(X)=p_{k}( \mathrm{Y})=\sum_{i=1}^{\infty}q^{k}\dot{.}=\pm_{1q}^{k}$ . , 2.1 22
$p_{k}^{\theta}= \frac{q^{k}}{1-q^{k}}$ , $q=1- \frac{1}{\theta}$
, “$q\uparrow 1"\Leftrightarrow$ “$\thetaarrow+\infty$” . ,
$f^{\theta}(z)= \sum_{k=1}^{\infty}\frac{z^{k}}{k}\sum_{i=1}^{\infty}q^{\dot{\iota}k}=-\sum_{i=1}^{\infty}\log(1-q^{:}z)=\log\frac{1}{(qz\cdot q)_{\infty}}$
,
, $|z|<q^{-1}$ . , $(a;q)_{\infty}:= \prod_{\dot{l}=0}^{\infty}(1-aq^{:})$. ,




. , (2) , 2.1 !
, 22 . ,
$\tilde{f}^{\theta}(z)=\log(-qz;q)_{\infty}$, $\tilde{f}(z)=-\mathrm{L}\mathrm{i}_{2}(-z)$
, $\tilde{f}^{\theta}(z)$ $|z|<q^{-1}$ 1 , $\tilde{f}(z)$ $z=1$ [
. , (0), (1’), (2’) , 22 .
(4.2) $\tilde{c}_{1}=2\sum_{k=1}^{\infty}\frac{(-1)^{k-1}}{k}=2\log 2$ and $\tilde{c}_{2}=\tilde{f}’’’(1)+3\tilde{f}’’(1)+\tilde{f}’(1)=\frac{1}{4}$ .
, .
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4.1. (4.1) $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},q}$ ,
$\frac{\lambda_{j}’-(21\mathrm{o}\mathrm{g}2)\theta}{(\frac{\theta}{4})^{1/3}}$ , $j=1,2,$ $\ldots$ , $\theta=\frac{1}{1-q}$
$q\uparrow 1$ Airy ensembIe .
. $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},q}$ , $\lambda_{j}$ (
) , $\lambda_{j}’$ .
4.4 principal specialization with parameters
4.1 . $p_{k}=\neg a^{k}-b^{k}1-q$ . , $a$ $b$
$0\leq b<a<1$ , $0<q<1$ . $a=q,$ $b=0$ , principal
specialzation . , Schur [Mac, I-3, Example 3] 1 ,
(4.3) $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},q,a,b}(\lambda)=\prod_{n=0}^{\infty}(\frac{(1-abq^{n})^{2}}{(1-a^{2}q^{n})(1-b^{2}q^{n})})^{n}$ $(q^{n(\lambda)} \prod_{x\in\lambda}\frac{a-bq^{e(x)}}{1-q^{h(x\}}})^{2}$
, $c(x)=c(i,j)=j-i$ $x=(i,j)$ content. ,






. , (1), (1’), (2), (2’) 2.1
22 .
$c_{1}=2 \log\frac{1-b}{1-a},$ $c_{2}= \frac{(a-b)(1-ab)}{(1-a)^{2}(1-b)^{2}}$ and $\tilde{c}_{1}=2\log\frac{1+a}{1+b},\tilde{c}_{2}=\frac{(a-b)(1-ab)}{(1+a)^{2}(1+b)^{2}}$ .
, .
4.2. (4.3) P $hur,q,a,b$ ,
$\frac{\lambda_{j}-c_{1}\theta}{(c_{2}\theta)^{1/3}}$ , $j=1,2,$ $\ldots$ , $\theta=\frac{1}{1-q}$
$q\uparrow 1$ Airy ensemble . , $c_{1}=2 \log\frac{1-b}{1-a},$ $c_{2}=$
.
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, $a=qarrow 1,$ $b=0$ , $c_{1},$ $\mathrm{c}_{2}$ . 4.3 $\lambda_{j}$
compatible .
4.3. (4.3) $\mathrm{P}_{\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{u}\mathrm{r},q,a,b}$ ,
$\frac{\lambda_{j}’-\tilde{c}_{1}\theta}{(\tilde{c}_{2}\theta)^{1/3}},$
$-\sim$ $j=1,2,$ $\ldots$ , $\theta=\frac{1}{1-q}$
$q\uparrow 1$ $\mathrm{A}\dot{\mathrm{n}}\mathrm{y}$ ensemble I . , $\tilde{c}_{1}=2\mathrm{I}\mathrm{o}\mathrm{g}\frac{1}{1}\pm\subseteq+b$ , $\tilde{c}_{2}=$
.
, $a=qarrow 1,$ $b=0$ , 4.1 .
4.5
. $p_{k}=(_{1}\pm_{q}^{k})^{\sigma}$ .
, $\sigma>0$ $0<q<1$ . 43 $\sigma=1$ . ,
$p_{k}^{\theta}=( \frac{q^{k}}{1-q^{k}})^{\sigma}\sim\frac{\theta}{k^{\sigma}}$, $q=e^{-1/\theta^{\sigma}}$ , \mbox{\boldmath $\theta$}\rightarrow
. , $\tilde{f}^{\theta}(z)=\sum_{k=1}^{\infty}(_{1}\pm_{q}^{k})^{\sigma}\frac{z^{k}}{k},\tilde{f}(z)=-\mathrm{L}\mathrm{i}_{\sigma+1}(-z)$ ,




. $\zeta(s)=\sum_{n=1}^{\infty}n^{-\epsilon}$ , $\tilde{\zeta}(s)=(1-2^{1-s})\zeta(s)$
, $\tilde{\zeta}(s)$ $\mathbb{C}$ . ,
$\tilde{c}_{1}=2\tilde{\zeta}(\sigma),\tilde{\mathrm{c}}_{2}=\tilde{\zeta}(\sigma-2)$ .
. , Schur $p_{k}=(_{1}\pm_{q}^{\mathrm{k}})^{\sigma}(\sigma>0)$ ,
$\frac{\lambda_{j}’-2\tilde{\zeta}(\sigma)\theta}{(\tilde{\zeta}(\sigma-2)\theta)^{1/3}}$ , $j=1,2,$ $\ldots$ , $\theta=(\frac{1}{\log\frac{1}{q}})\frac{1}{\sigma}\sim(\frac{1}{1-q})^{\frac{1}{\sigma}}$
$q\uparrow 1$ Airy ensemble .
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5 $|\lambda|$
Hall-Littlewood (1.1) , $| \lambda|=\sum_{j}\lambda_{j}$ ,
$\mathrm{E}(|\lambda|^{n})=\sum_{\lambda\in \mathcal{P}}|\lambda|^{n}\mathrm{P}_{\mathrm{H}\mathrm{L},t}(\lambda)=(_{\dot{l}}\prod_{\dot{\mathit{0}}=1}^{\infty}\frac{1-X.\mathrm{Y}_{j}}{1-tX\dot{.}\mathrm{Y}_{j}}.)\sum_{\lambda\in \mathcal{P}}|\lambda|^{n}Q_{\lambda}(X;t)P_{\lambda}(\mathrm{Y};t)$ , $n=0,1,2,$ $.$ .
. $\lambda_{j}$ .
51. Hall-Littlewood , $|\lambda|$ cumulant ,







$\mathrm{E}(|\lambda|)=\phi_{1}$ , $\mathrm{E}(|\lambda|^{2})=\phi_{1}^{2}+\phi_{2}$, $\mathrm{V}_{\mathfrak{N}}(|\lambda|)=\phi_{2}$ .
5.1. $\mathrm{E}(|\lambda|)$ .
1. 4.1 $p_{k}=\delta_{k,1}fl$ , $\mathrm{E}(|\lambda|)=\xi$ .
2. 42 X=Y=(\mbox{\boldmath $\alpha$}, $\alpha,$ $0,0\ldots$ ) , $\mathrm{E}(|\lambda|)=-\neg 1\alpha n\alpha^{2}2$ .
3. 43 $X=\mathrm{Y}=(q, q^{2}, q^{3}, \ldots)$ , $\mathrm{E}(|\lambda|)=\sum_{k=1}^{\infty}(_{1}\pm_{q}^{k})^{2}$ ,
$\mathrm{h}.\mathrm{m}_{q\uparrow 1}(1-q)^{2}\mathrm{E}(|\lambda|)=\zeta(2)=\frac{\pi^{2}}{6}$ .
5.1 . $Z= \sum_{\lambda\in \mathcal{P}}Q_{\lambda}(X;t)P_{\lambda}(\mathrm{Y};t)$ .










$\Delta_{X}(\phi_{r})=\phi_{\mathrm{r}+1}$ , $[\Delta_{X}, \phi_{r}]=\phi_{r+1}$ $(r\geq 1)$
$\exp(z(\phi_{1}+\Delta_{X}))\exp(-z\Delta_{X})(1)=\exp(\sum_{r=1}^{\infty}\phi_{f}\frac{z^{r}}{r!})$
. $\Delta_{X}(\mathrm{D}=0$ , .
6




6.1([M2]). $A=\{a_{1}, \ldots, a_{N}\}\subset \mathbb{Z}_{>0}$ ,
$\mathrm{P}_{\mathrm{S}\mathrm{S}}(\{\lambda\in D;\lambda\supset A\})=\mathrm{p}\mathrm{f}(\mathcal{K}(a_{i}.’ a_{j}))_{1\leq:\dot{\mathit{0}}\leq N}$
. , $\mathcal{K}(r, s)$ 2 $\mathrm{x}2$




, $[z^{r}w^{s}]$ $z^{r}w^{\epsilon}$ , $\frac{z-w}{z+w}=1+2\sum_{k=1}^{\infty}(-1)^{k}z^{-k}w^{k}\text{ }$ .
$\mathcal{K}_{01}(r, s)=-\mathcal{K}_{10}(s,r)=\frac{1}{2}[z^{r}w^{\epsilon}]\frac{Q_{X}(z)Q_{\mathrm{Y}}(w)}{Q_{\mathrm{Y}}(z^{-1})Q_{X}(w^{-1})}\frac{zw+1}{zw-1}$ ,




([M4, 2, 3]) shifted Schur
[ 2] .
, Hall-Littlewood $\mathrm{P}_{\mathrm{H}\mathrm{L},t}$ . Schur
($t=0$ ) shifted Sch ($t=-1$ ) , $\lambda_{j}$
, Airy ensemble .
( 3.1, 32) ( 6.1) .
$t$ $\lambda_{j}$ ? ,
. Hmll-Littlewood ( ) $\lambda_{j}$ ?
Hall-Littlewood ( ) ,
$\mathrm{H}\mathrm{a}\mathrm{U}$-Littlewood .
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